Towards neuroimmunotherapy for cancer: the neurotransmitters glutamate, dopamine and GnRH-II augment substantially the ability of T cells of few head and neck cancer patients to perform spontaneous migration, chemotactic migration and migration towards the autologous tumor, and also elevate markedly the expression of CD3zeta and CD3epsilon TCR-associated chains.
In previous studies we found that several Neurotransmitters and Neuropeptides among them: Glutamate, Dopamine, Gonadotropin-releasing-hormone (GnRH) I and II, Somatostatin, CGRP and Neuropeptide Y, can each by itself, at low physiological concentration (~10 nM) bind its receptors in human T cells and trigger several key T cell functions. These findings showed that the nervous system, via Neurotransmitters and Neuropeptides, can 'talk' directly to the immune system, and stimulate what we coined 'Nerve-Driven Immunity': immune responses dictated by the nervous system. In various human cancers, the immune system of the patients, and their T cells in particular, are not functioning well enough against the cancer due to several reasons, among them the suppressive effects on the immune system induced by: (1) the cancer itself, (2) the chemotherapy and radiotherapy, (3) the ongoing/chronic stress, anxiety, depression and pain felt by the cancer patients. In Head and Neck Cancer (HNC), 5-year survival rate remains below 50%, primarily because of local recurrences or second primary tumors. Two-thirds of HNC patients are diagnosed at advanced clinical stage and have significantly poorer prognosis. Most HNC patients have multiple severe immunological defects especially in their T cells. A major defect in T cells of patients with HNC or other types of cancer is low CD3zeta expression that correlates with poor prognosis, decreased proliferation, apoptotic profile, abnormal cytokine secretion and poor abilities of destructing cancer cells. T cells of cancer patients are often also unable to migrate properly towards the tumor. In this study we asked if Glutamate, Dopamine or GnRH-II can augment the spontaneous migration, chemotactic migration and towards autologous HNC migration, and also increase CD3zeta and CD3epsilon expression, of peripheral T cells purified from the blood of five HNC patients. These HNC patients had either primary tumor or recurrence, and have been already treated by surgery and/or radiotherapy and/or chemotherapy without satisfactory outcomes. We found that Glutamate, Dopamine and GnRH-II, each by itself, at 10 nM, and during 30 min incubation only with the peripheral T cells of the HNC patients increased substantially their: (1) spontaneous migration (up to 4.4 fold increase), (2) chemotactic migration towards the key chemokine SDF-1 (up to 2.3 fold increase), (3) migration towards the autologous HNC tumor removed surgically ~48 h earlier in a pre-planned operation (up to 3.5 fold increase). Each of the Neurotransmitters even 'allowed' the T cells of one HNC patient to overcome completely the suppressive anti-migration effect of his autologous tumor, (4) cell surface CD3zeta expression (up to 4.3 fold increase), (5) cell surface CD3epsilon expression (up to 1.9 fold increase). If the absolutely essential larger scale subsequent studies would validate our present findings, Glutamate, Dopamine and GnRH-II could be used for a completely novel indication: adoptive T cell immunotherapy for some patients with HNC and maybe also other types of cancer. We coin here a novel term-'Neuroimmunotherapy' for this new form of T cell immunotherapy, based on the direct activation of the patient's own T cells by Neurotransmitters. Such 'Neuroimmunotherapy' could be reduced to practice by rather simple, painless and repeated/periodical removal of peripheral T cells from the cancer patients, activating them ex vivo for 30 min by either Glutamate, Dopamine or GnRH-II, and infusing them back to the patients by intravenous and/or intratumoral injection. The 'rejuvenated' Neurotransmitter-treated T cells are expected to have significantly improved abilities to reach and eradicate the cancer, and also combat infectious organisms that cancer patients often suffer from. Since the T cells are autologous, since the Neurotransmitters are physiological molecules, and since the ex vivo 'parking period' is very short, such Neuroimmunotherapy is expected to be very safe.